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Abstract

Bean is one of very nutritious grain including protein, and soybean curd(tofu) made of bean is a pre-
ferred food item worldwide. In the traditional process of tofu, soybean-soaking process was the most
time-consuming stage. In order to overcome this problem, tofu was made in a more effective and faster
way by using a soybean-grinding disc units and by skipping soybean-soaking process. During the soy-
bean grinding process using the three consecutive cutter and grinder units, shattering and swelling of
soybean particles were simultaneously occurred and thus the processing time required to make soybean
curd was reduced to 45 minutes from 12 hours. When compared with commercial tofu products, the
soybean curds manufactured in this process had similar contents of solid, crude protein, and crude lipid.
The sensory test of odor and taste couldn't find any significant differences between the fotu from this
study and commercial products. The rheological analysis showed that the soybean curd made in this
process was more proper for the use of pan-fried cake rather than pot-stew use.
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Fig. 1. Schematic of soybean curd production process
without soy-swelling unit.
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Table 1. Optimal mixture compositions of coagulation agents
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Soymilk volume (L) Brix GDL (g) CaSO,(g) Salt (g)  Soy feeding rate* (rpm) Flow rate (liter/min)
9 68.00 35.64 28.00 25 3
10 70.72 38.28 28.00 27 3
40 11 73.44 40.92 28.00 29 3
12 76.16 43.56 28.00 31 3
13 78.88 46.20 28.00 34 3
14 81.60 48.84 28.00 36 3
9 59.50 31.19 2450 25 3
10 61.88 33.50 24.50 27 3
35 11 64.26 35.81 24.50 29 3
12 66.64 38.12 24.50 31 3
13 69.02 4043 24.50 34 3
14 71.40 4274 24.50 36 3
9 51.00 26.73 21.00 25 3
10 53.04 28.71 21.00 27 3
30 11 55.08 30.69 21.00 29 3
12 57.12 32.67 21.00 31 3
13 59.16 34.65 21.00 34 3
14 61.20 36.63 21.00 36 3
9 42.50 22.28 17.50 25 3
10 44.20 2393 17.50 27 3
25 il 45.90 2558 17.50 29 3
12 47.60 27.23 17.50 31 3
13 49.30 28.88 17.50 34 3
14 51.00 30.53 17.50 36 3
9 34.00 17.82 14.00 25 3
10 35.36 19.14 14.00 27 3
20 11 36.72 20.46 14.00 29 3
12 38.08 21.78 14.00 31 3
13 39.44 23.10 14.00 34 3
14 40.80 24.42 14.00 36 3

*The step motor speed to feed soybean into the shattering units. The motor speed(rpm) and soymilk concentration(Brix) showed a

linear correlation curve.
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Table 3. Analysis of physical properties of tofu samples

Table 2. Chemical content analysis of tofu samples

Solid Crude protein ~ Crude  Heavy
fraction (%) (dry weight %) lipid(%) metals

Sample 17.92 43.59 3.79 ud*
W product 16.76 51.31 4.03 ud
P product 16.28 44.61 3.85 ud
H product 16.93 45.19 3.76 ud

Three samples were separately analyzed and averaged.
*ud : undetected.
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Rheological factors Sample P product (Stew use) P product (Pan-fry use) G product (Pan-fry use)
Elasticity (dyn/cm?) 2573991.3 1159880.3 2442259 22287713
Strength (g) 1206.38 1669.9 1664.4 12542
Hardness (dyn/cm?) 1493402.7 2299786.3 1952607 1445394
Yield value (dyn/cm?) 1505290.7 2083686.3 2076781.7 1564326

Three samples were separately analyzed and averaged.
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Table 4. Results of sensory evaluation of soybean curd
Data from fourteen panelists were averaged

Panel test items

Soybean curds

Flavor Taste Total quality
Sample 3.33 3.50 3.50
P product 1 333 3.50 342
P product 2 333 3.50 3.50
G product 3.50 3.67 3.50
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